Anomalies of nanosecond ultrasonic relaxation in the lipid bilayer transition.
The frequency dependence of ultrasonic velocity as well as absorption in a suspension of sonicated dipalmitoylphosphatidylcholine vesicles was measured by a differential ultrasonic resonator. The frequency was scanned between 1.3 and 13 MHz and the temperature was varied from 25 to 47 degrees C. A pronounced relaxation was observed in the time range of 10 ns. The data were analyzed assuming a single relaxation which appeared to be a good approximation. The relaxation time as well as relaxation strength increased anomalously in the vicinity of the gel-to-liquid crystal transition of 41.5 degrees C. This result represents the first definite evidence of the critical slowing down in the lipid bilayer and is discussed in terms of the Landau theory of phase transition. The possible biological significance of the mechanical relaxation is also presented.